Objectives: In this study we aimed to present our treatment results of intramedullary nailing of femoral shaft fractures with compressive nailing using proximal static hole and only distal dynamic hole with one screw. Methods: Forty-three patients who had a fracture of the femoral shaft were managed between 2005 and 2008 with intramedullary nailing and the use of only one screw for distal interlocking. Prospectively we evaluated the union time, possible reoperation, fixation and fracture alignment, range of knee motion and complications. Results: Union occurred within a mean duration of 18.7 weeks. No failures of the fixation and fracture alignment and no more than 1 cm shortness were detected. The knee range of motion was all more than 90 degree. Only one deep venous thrombosis was detected as complication. Conclusions: Compressive nailing using proximal hole and only distal dynamic hole with one screw is a convenient technique for femur fractures.
Introduction
Femoral shaft fractures are usually the result of high velocity trauma and are more common in the younger population; on the other hand, as the population ages, the incidence of femoral shaft fractures in the elderly population also increases due to osteoporosis [1, 2] and intramedullary nailing becomes the most common method for the treatment of these fractures [3] [4] [5] [6] [7] .
With the introduction of static interlocking, disadvantages of dynamic intramedullary nailing like inadequate fixation and rotation problems were overcome [8, 9] . However, with static interlocking fixation, construct is changed from load sharing to load bearing. Also there is a concern that loads applied to the limb were transferred through the locking screws and the nail; not through the site of the fracture thus decreasing the strength of the callus [10, 11] .
So, in this study we aimed to present our treatment results of intramedullary nailing of femoral shaft fractures with static interlocking using proximal hole and only distal dynamic hole with one screw and hope to combine the advantages of both static and dynamic interlocking.
Materials and Methods
Forty-three patients who had a fracture of the femoral shaft were managed between 2005 and 2008, at Goztepe Training and Research Hospital with intramedullary nailing and the use of only one screw for distal interlocking.
All patients were available for the follow up and they composed our study group. The ages of the patients ranged from 16 to 87 years (mean: 45.93).
The mechanism of injury was motor vehicle accident at 9 patients, pedestrian motor vehicle accident at 7, gunshot wound at 6, and fall from a height at 7 patients and fall at home at 14 patients.
Thirty-four fractures were closed and nine were open. One of the open fractures were grade I and two of them were grade II and six of them were grade III according to the classification of Gustilo and Anderson [12] . Femur fracture was graded according to the criteria of Winquist and Hansen [13] on the basis of percentage of the circumference of the cortex that was fragmented. Twenty fractures had a grade 0, five grade I, eight grade II, three grade III and seven grade IV. The average interval from the injury to the surgery was 4.5 days.
The patients were followed up at third, sixth weeks and three, six and twelve months postoperatively with clinical and radiographic examination. Mean follow up time was 21.9 months (12 -50 months).
The location of the fracture was classified according to the area of maximum involvement of the shaft. Twenty-two fractures were proximal (Figure 1(a) ), 18 were at the middle of the diaphysis, and 3 were distal third of the femur.
Surgical Technique
All the operations were performed on a fracture table with the patient supine in traction under image intensifier fluoroscopy with antegrade IM nail (Figure 1(b) ) (Smith & Nephew, Trigen). Canal of the femoral bone is reamed to at least 1 mm more than the intended diameter of the nail. After the nail is inserted, it is locked with proximal and distal locking screws. The nail had two distal interlocking screw holes. One designed for static and the other oval shaped for dynamic locking allowing of minimal motion between the hole and distal screw interference. In our cases only distal dynamic hole was used and the static hole was left empty. Distal screw was inserted with a freehand technique after insertion of proximal screw with the aid of proximal guide. Antibiotic prophylaxis was continued for twenty four hours postoperatively for patients who had had a closed fracture and for seventy two hours for those who had had an open fracture.
Patients were mobilized with no weight bearing for 4 weeks and quadriceps muscle setting and straight leg raising exercises were also started on the morning after the operation in order to establish the same rehabilitation programme for simple and comminuted fractures. 
Results

Closed nailing was performed in 40 patients and mini open in the rest. Mean duration of the operation was 67 minutes (range 52 to 95 minutes).
No patient died in the perioperative and postoperative period. Union occurred in all patients within a mean duration of 18.7 weeks (11 -29 weeks) and no patient required reoperation to obtain union. Fracture alignment was assessed by clinical examining and x-rays which would better be done using CT scanning.
There were no failures of the fixation and fracture alignment was maintained both in anteroposterior and lateral sections and no shortness of more than 1 cm was detected at the operated extremity of our patients.
One patient had deep venous thrombosis at his femoral vein on the operated site which was detected with doppler ultrasonography 1 month postoperatively. The range of motion of the knee was 90˚ or more in all patients. No
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heterotopic ossification was evident in the abductor muscles of the hips at x-rays of the patients at their latest follow up.
Discussion
Femoral shaft is the region starting from the distance between 5 cm distal to the lesser trochanter and 6 cm proximal to the most distal point of the medial femoral condyle [14] .
Fractures of the femoral shaft usually occur as a result of high energy trauma among young patients or after a low energy fall among osteoporotic patients. Today, intramedullary nailing has become the first treatment option for femoral shaft fractures.
Dynamic intramedullary nailing used before the advent of interlocking nailing failed to provide adequate stability against axial and rotational forces hence usually associated with shortening and malrotation of the involved extremity [15] . Static interlocking intramedullary nailing, has overcome many of above mentioned disadvantages however there is a concern that loads applied to the limb were transferred through the locking screws and the nail and not through the site of the fracture thus delaying fracture healing [10, 11] . So, dynamization was needed for some cases to have adequate fracture healing treated with static interlocking intramedullary nailing.
Distal cortical hypertrophy is a radiological sign of proximal stress shielding with load concentrations at the tip of the nail. These stresses may lead to mid-thigh pain and fractures around the distal locking screws [10] .
Bearing in mind that using only one distal locking screw does not adversely affect the tensional rigidity and axial strength or clinical results of interlocking nailing [16, 17] in our series, we had done intramedullary nailing of femoral shaft fractures with static interlocking using proximal hole and only distal dynamic hole with one screw and we had achieved fracture healing in all of our patients including fractures with significant comminution and we did not have to remove the distal screw in any of our cases. We had found no differences in union time of our compressive nailing compared to conventional static intramedullary nailing [18] .
Conclusion
Compressive nailing using proximal hole and only distal dynamic hole with one screw might has physiologic loads to act on the fracture site and combines the advantages of both static and dynamic interlocking without compromising fracture stability.
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